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(54) OPTICAL CROSS CONNECTOR AND SYSTEM HAVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical cross 
connector and a system having the optical cross connector 
suited for building a large-scale optical network for coping 
with the increase in the number of wavelengths. 
SOLUTION: The optical cross connector is composed of 
first wavelength separators 28 for separating each of WDM 
signal lights into a plurality of optical signals, wavelength 
group generators 30 for generating wavelength groups from 
the optical signals supplied from the first wavelength 
separators, first wavelength multiplexers 32 for outputting 
WDM wavelength groups from the supplied wavelength 
groups, a plurality of second wavelength separators for 
outputting wavelength groups, having a plurality of 
wavelengths from WDM wavelength groups supplied from 
routing units and wavelength converters for wavelength- 
converting optical signals of wavelength groups outputted 
from the second wavelength separators, and second 
wavelength multiplexers 40 for wavelength-division 
multiplexing optical signal outputted from the wavelength 
converters. 




m 

I* 



in i j 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAHpaqCHDA414165238P3... 2006/01/16 



Searching PAJ 



2/2 ^— v 



[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://vmw19jpdl.ncipi.gojp/PA1/result/detail/main/wAAAHpaqCHDA414165238P3.. 2006/01/16 



(19)B*H*&fW (JP) (12) Q H i£f f^: ^ ^ (A) (lDWfffflBI^WSMt 

#582002-165238 
(P2002-165238A) 
(43) &B8B ¥l£l4^6fl 7 0(2002.6.7) 



(51)IntCl. 7 






F I 


T-73-F (##) 


H04Q 


3/52 




HO 4Q 


3/S2 C 5 K 0 0 2 


HO 4 J 


14/00 




HO 4B 


9/00 E 5 K 0 6 9 




14/02 






T 


H04B 


10/02 






H 










H*«©»2 OL (£: 27 H) 


<21)ttJB#*l 


ftjB2000 -362142( P2000-362142) 


(71)fflSA 


000005223 












(22)fflHB 




¥dcl2*plU329 B (2000. 11. 29) 






















































Htm mm 










#^)IIJR7H«TfrfISK±/hBB(p4TB 1 # 






> 












(74) wax 


100075384 























(54) 3t^PXr3^^hKfB»tXSK«^^rrS^X^A 



(57) imm 

«»«:««5ixTWDMjfifiW«:ffl*-1-5!B l o&g^ 




(2) 



&ffl 2002-165238 



[#W!f*<£>®lS] 

ft6n (nfctl ^n&ffitz-tmm fiO*«-g-Sr»tfi: 
»«*SUT»btL/!:WDM«**Srtt*&$ixT, n <S 

£-*m (ml* 1 ^m^SSfc «0*»<D»JC-*-6 
tt*«r*i"5 i ( i lin = i m 10 

i kfii<£>?§ 1 (OStg#Slfi5~C*>oT, liJLIE^ 

sip^ai^t^i i <7)isg#fi^ t , 

*r*ru ±EA*&t5a*^hra-e±iEWDMjSe*W 

i kS©S2©*fi»««t*)ot, ^tD^llJllS/U 

-x>f ^&<£>«-/±J;*)*K- h^bi±J^$nfc±IEWDM 20 
i"^^2(7)^S^8l^^. 

x*sa»e>aj;fc snfc n it 

k (kttl£k*r»fc-«Mfc) «<OJB 1 

btitzwDMm^yt&m&zfrx. nm<o%m^#m 

k(BoSftSt*»^fcot, ^rco^^H±te^i(7) 
*ft#B«M» ^>ai^J Six*: n <®<D3tm-^^^*&$ttT, 40 

&S£W-f 5 i ( i Jin = i mSriSfc-rSEft) Ocoffig 

i k{@?)gU ^I^T'fcoT, ^O^^Ji±IS^ 

E*««*«r««»W*«:UT-t^»*»e>ixfcWDM 

w<n^nmi kfi^AM-^t/ai^^-h 



i km<n$52<n&L&fttfcUxlboX, t<n&*\*±m^ 
-r^f v^gp(D#tti^^- h^e>a**ttfc±iawDM 

^<D^mt#^nfcWDMjf-^7fe^^^-r^^2«7)^s# 

[0 00 1] 

mrbmihu m^. wdm 

[0 0 0 2] 

^^^nrv>-5 0 ^(O-ooii^i ur. wdm 

5gf«^ o^ri*^ h3£fi (*XC) "CfeSo 

[0003] mi&&m-fz>t* %*x**=*9 hmm 
Rtfit** M7— *<Dmj&m&7F£inx^z>o 3t#*x 

#fi£*bfc:3te«* ««Ai^&ln) *ttfi»cEra*> 

j«*A£*ia. ft* n^a^ hJ£B2tt, 
^LTtoOiiff^fi, M*tf«**n*=** h^B 

[0 0 0 4] fii3l**«>itfll^f*V\ ft*yH7 

Bfc&IS**;;*^ y^a**s*#<*9i-ff, ft** 

[0 0 0 5] m2\%'&$k<n?t? h£im(Dffif$. 
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U *^«**S£.L*:8L 

• >r >-^sn^*«*ttjB2<z>a6ftaE*«2 okj: sea* 

**S*tTfllA*eaK6lc:fflAS*bS' a 10 

[0 0 0 6] H3tt«e*Offi03t^ h£lg<7) 

2©8«lMjl 6&tf2 0 (B2#Rg) Cftitttl 
«X##*«-»5M1» 2 4 Xt5«F»««*#m» 2 6^ 

Mttf40Gb/8) , :JiM»«flt»«»2 4' 

T, rtl^^^ 2/7-2 8^*&-T-5J:9tci--5o 

2 6 Id J; |p i fc fc icftfl-^ 

(c**u ::*t*raSft#K«2 2KJ:9SS#»l#Ert- 

[0 00 7] 

L J: 3 -H2&t5B3(cJ:0R 
HM^2(OSftMi6W2 

[0008] j:ot, xmrnnutfyi^ $L&%c<Dmmc 

[0 0 0 9] 40 

l*>&g#fg£l5£. ki^iSfS^t^oT, 
li±IE«:JB 1 <oftfi»B»^f>ffi*$ixfc n m<vft 

B^at^fSRf t5 i (ilin=im^ so 



fci-SE») «<ajfcft#&£*i-*«fi#£^«^ ik 

I^tB^jTf? — hW-e±fEWDM»ft»Sr/i-— -r-f 
/l^—T^^BJ:, i kfflOJB2^«S»«|ffl5t 6 fco ' 

«r#i-*««»«rm*i-6»2<0»«»)»«Bi:. kni 
^f»tfcot, ^#*t±±KgS2 0>«S#&| 

(D^2(D^S#fi^T'feoT. JiKSftX* 
»*#&*bfcWDM«»*«ra*i-5lB2«>jR**«» 
[0010] **Mott^«IEfcJ:5i:, 

So r<7)i/^^A|i % ^^W^ 

[001 1 1 

[0 0 12] IH4^#0S-r^^ > ;*«»E£:iBffl^lW** 
(#1) *»btt03t^n^3-*^ hmmxc (#4) ^ 

0o^3*ngixc (# iat^#4) fBtctt.- h 

Kffll^3fe*n*=** hSIftXC (#2&tf#3) 3**13: 
[0 0 13] (g5li*^^{cj:53fe^ 0*=*^ h££g 

^ hsiii, k ( k i± 1 < k zmtL-rmm m^m i <n 

«ft#«fl$2 8£, k(B05ftfil¥^«3 0 ik 
(i tin= i m«r»fci-aE». n »i 1 ^ n £3ifci-8l 

mill ^mSriifctgS) ®<£>Jg 1 cd&S#S£I5 3 
2i, /U-f^y^34^, i k(@0^2 0&g^8l 
^53 6<t, k nB<D«ftX»fflS3 8 k<@c0^2cO^ 

[0014] #$1 (O^g^gt^ 2 8 li, 4 
(Hll#BB) (cgjtt^n, #SlW«fi»i92 8ll 
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[0015] 3 0 II. 1 (OjgftftRI 

[0016] #$1 <£>Stfi#fi8i5 3 2 te, 

*r*fi»«*mUT*<z>**#e>ixfcWDM«fi»«rtB 
£}1~Z> a 10 

[0 0 17] ^-f V^«3 4tt. thtti^ 
tii wm<OXJl#— hR&mjjtf— hSr^UTV^o 

[0 0 18] #fB2<Oftft»Bt«flS3 6tt> A— ^-f >^ 

6 0 #J6fi3MMB 3 8 tt, »20ftft»i»3 6^?)Hl 

[0019] 2 tOSI^fgP 4 0 tt. KftKIW 3 

[0 0 2 0] *RM£ S rcoH^^T'H. /W— ^-f 

3 4 &m<Dmis («;tffla i i^^ti^t^^ 
3*^hj6tio) *:«>i;l, /i — -t^ 

3 4«CfiA^y ^*4 2RTfmtlV 4 4jMSJft$*L 
TV>6o A^U >^4 2 1*. «-* m «K)*»<0«-|6i-5 
MlrttSL (Lttl£L*MfcTOl»' floRJM 

^fig?5 3 2^«-iCSLTRIte>tt^:LfiK)iKft#S«4 8 
t 

[0 0 2 1] ffl*y 4 4fi, »2W8ft»««3 6 

KS3 8(C»l6bTRlt^n5mLfico»S«««5 2 
t «r*tf o 

[0 0 2 2] 0 5»^$tL5Ht6^ffi{C<tSi:, 

(#1) ^&*^n^3*^ hK| (#4) fc»j6) (7) 40 

-X.) IC5MIU «W#ttT?^-f-fy/»3 4 
t-A^i-5<^ 9l-LTV>5o ;u— 7-4^7 

[0 0 2 3] H]6£#$H-£^ **WJcJ:S5te^o^ 
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[0 0 2 4] HI 7 3 

tt, H5lc:^S*b6kfl(Djft*»*j««B3 0 6>#**'K 

y^»5 6 tin Xn^SI^-l' s/^fc: «fco-C»#£*X» 

m^F S ttfc&g X i ~ I n <D#{§-5§-<7)&* £Jg l Ofe^ 

[0 0 2 5] 0 8«r#HRi-5£, *«HKJ: o * 

ti\ H5lC^*tt5kfiO«t*»^»3 0(O#*3&S, 
n 5 8 *#«tt*£fB*-f * 

f^60i:, nffl<D^*dft-l-#fiSB6 2 **A/-Clo 
6jS-C«M»ft«tb*tS. 5 8 tt. JR 

1 ORS5>««2 8 *»P>ai*$*tS nfi<0*«*<0#* 

>T ^^-WCfltieSixS. y^ffl6 0(in j X n j CO 

0 (0 5) 0«flg^»bJxS, 

[0 0 2 6] t:6T% WDM^lffl^S^f^C 

[0 0 2 7] 0 9l±*^l3m£±5ft*o*=i-** 
jc*3V>TjSStc«-i"Sl£3H4«rftfc-frfeAm*-f 7 

*-eo8*BS:«it5*W4«»*W»tt3 OA 
<bLT— oRtt. >^7x- ^{Cio^rii, A^3 

«Lai-«*2<0«ftaE»»«rllt«ttH3 8 A£ LTRlt 
T*5< 0 tL*C, liXb^iffi^ L,TJfcft**Sit;t 

[0 0 2 8] Hji 0tt*X91(cJ:&Xa4t^ >i!B«-*5 
i^-C«gJc*t-rst£iBtt«r^-fryi:A^>f ^5 7^—* 
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3 0<D5 e #(fymtiLlZ.m*X* i/XTJ*ffim%ti)&&\?L& 

[0 0 2 9] Hi 1 &m7 {ZTFZinZ&M*^ y^US 

^S5 5 6te, » 1 Ojftft^Kffi 2 8^bffi*$ixfcnfi 10 
^ftflWW&^ilSn X n*^^f 6 4 

[0 0 3 0] " Wx.fi* Hi 2fcl^£;fx5 «fc ?fc, y— K 

o x y — KElc4Ri'o^fc5J;5ft»g\ 

M£>$y — Kcco&^^-f ^£(55 6Ws^-c, y — K 

A^f)(D4iSty- KB^b04iSlr- oco^g^tcll 

lt rn* r-t&$! x^tKo t mm^-'r << v^-r 

[0 0 3 1] (Hi 3 J: 5*3-*^ hifeWcis 

*<D-7*y?mx*&>z> 0 hi im^£*l6& 

«S«ott!S*tfei: U «ftft#'>ftv ;u- 

[0 0 3 2] (H 1 4fi*«Wlcj:-5*^ d^=i^^ hjg 

6 8^a*355»l&$ixSn X nil 40 
^^•7«70h 1^^7fSU7 0^W^ 
ix5nfiW«ft/5t*»«7 2 ;LTV>3o ft/ 

3t^m^7 2(i, #£-r*#*l<0«S#fi»3 2KH 

[0 0 3 3] wC03IU6^JcJ:5^. (Hi UCfcfltMB 
L^^te^ftllc^Jt^O^^ic. (Hi 2lCj;t)lft^L 

y ^ 3 4 ©a«^/jN$ < 1 5 C ^T'# 5o 
[0 0 3 4] (Hi 5I2IH 1 4lC^^n^A^I-r ^9-7 so 



ft£U «fi»a*^ftv ififi A i ~ * ia "OA 

«»awit«*tt6 8Ai:, y^8is7 oa>e>m 

«/*«*»©lt8*tt7 2 At«rffl*t5. 
«*»»<Ott»*ffi6 8AtlB»:i6JlDi-5ttt>^, A. 

a+l A 2a, ^2a~I ~ X 3a , A. n * "C^StS 

"r5«^/ / 7fe^m^^te^¥fe7 2 ASr^iiADLT^ 

[0 0 3 5] (Hi 6i±*«W;iJ;5#* h36 

m*. M 8 length 3 0 (D^frWfl****: 
/TLfct^fc^ 5 8 . NP^fMl^- 

nMLT7fe/lI» • 7 4 , 

[0 0 3 6] ^3t/l^f^ • «««#»K« 7 4 te, 
^1 CO&g#P8fg&2 8^P>W*$ttfcnfflW3fe«-§-0«- 

l£#»1-*o • 74lini 

fflV>^ttTl/^^>T% ^M*-f £&7 6 tin j X n j 

wf^^yfl^J:^»$ti5o :ttl:#v\ mm./ 

**»-«««#*«»7 8fcn«ittlt5>*tr*J5. # 
- «»«-^#«« 7 8 y^7 

wi,zzth^^^htitziRM<o^m^m^xmti 

[0 0 3 7] 3\ 0iJx.l^ -OWiKI<OgiSiiS^ 1 0 
Gb/sH40Gb/s tc^:# < ft 5»^l:8£t 
5 e «9 , lOGB/s commm -^Sr 40Gb/sl 

«t ^ftm^r*^5o 
[0038] (Hi 7iC7jk£thZ> x o i-, / — KA**e>y 

feai$ix€> 1 0Gb/sfi^WI*»tl*i«f (D 1, 
El, D3, E3) Iklf (D2, E2, D4, E4) & 

— h'C$rgi LT J — KEJC(Ei3l$ns 1 

0G b/stB!!^B*#»{r^ (Dl, El, D3, E 
3) (D2, E2, D4, E4) — OCO^giC 

#I^iiTV^ e y-KC^T*Ji. y-KA^b^22^ 
^U^y— KBX)^^2&^- ; en-^ix^g^i: LT/^f 
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9 

£ot\ A—^-f ^^«3 4coS«*r^:*i^»l«-r5^ 
[0 0 3 9] mi 9te*KW\Z±Z>yt***^*? hm 

U^««/3taE* • 7 8 fcftx.T\ *rix^ 

*t, • • s 

o, *Myf»8 2 • 

[0 0 4 0] HI 2 0l*#*Wl£«fcS#*o*3** ^ 
Hll 6JC^$tL5^JfeJKffi^^"C, 

«fS*5MBS» 7 4 2fctf«ft/*£* • ««« ^fiSff 7 

t;tt»*tt7 8A«rffi^ti>5J:5l^ B 1 9 t£:fc^ 
T, • • 8 0S 

t;)t/i^^^ • ■ s 4 co 

0AW8 4ASrfflv^>5 o rcoHteJ^^i-«toT 

t). b 1 8i^*ix5ittfi»iB^ra«J-L-c, *s*tj* 30 

[004 1] 021 

ixSiSfc. *^^3*^hS|xc (#1) 

^n^^niiXC (#2&t;#3) Sr^COWllC^ 
&LT3fc* **=i** hSSBXC (#4) 

ixc i#2W#3) ©B«>*ea»ic:i»*3ft«*.i:fc 

^[Cft* dj*3** hgfXC (#2&t;#4) IC*5 
LT^ffll/^— KcifmS-frS t^-c*>5o 
(# 5) £^£f 0 

[0042] z<nmMMmz£zt. mwmmmz. m 

[0 0 4 3] «T, #»W«>Stl6»««rJ:9**Wlc« 
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0^-r^/u (3 2&X5) , 8fi»W*fii:Lt3 28 

{^$ti5/w-r^f y^3 4 Ltlj:, 2 0X20 

[0 0 4 4] I2 2$:#lt2 > t> 

B6K^£iaa3te*n;*=3** hSS«^A»«* s *Six 
TV>£o »1 ©«»l»2 8 t Lti«W«fflS , 
*U 5 4 , 3 8, 4 6M5 2^LT, 3R 

>y%!>3 4HT2 0X 2 0^-Y <y?-&m\t*htlX& 
S2^I»M3 6 <!: tT^W^ffll^nt^ 

»2to»ft*l»4 o i fr*«8^v^ixtv^ 

[004 5]l23«r#mt, 

(Cf2, @7lC^$tt6*^n^3J^^ hK««-*5V^, 
Ell 1 C/tSWA^^^^i- ;*&JHt\ft:»'frff>A 

[0 0 4 6] i2 4«r#it5t, *38WlcJ;65fc*ci 

11 4»-^^iX'5A^^^^73i — *«rffilr\fc»g»tc:l3 
[0 0 4 7] 12 5«r#IRi-*i:, *»WlcJ:6*^o 

1 6 C/T^^A^^f 7x-^^fflt^oi: 

[0 0 4 8] B2 6 &&m-fZ>t, *mmc£Z>%:?* 

bms<ommmm^nk^tix^^o ".ts»5£w 

littB 8 lc^£;h,53te* h^Blc^T, la 

1 9 i^^^A^-i' >-?z7~—x&m\'*K-m&<oM:# 

[0 0 4 9] i2 7li#3glfl|cJ:5#*n*=** hS^ 
Bt-^ttSR^^i-Sfe^^/c-frfcA^-Y 
x-x^d y^|2-cfc6o £94#5Eftl-l2. B10K 

a = 8£U o^«9, tefl^S 4 A^S&^otcLfc 

[0 0 5 0] B2 8I±* a*n*^ h 

»Blcioi^T«fil-»-r5t£!Btt«:»fc-«:fcA*>r ^ 

^^jicii. Hii 5 Ic^^ftaH^^^co^i^^^^^ix 
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ARTJ7 2 At LT8j^foC t/ci^^^tlt^ 

lfi«*tt7 2A«)i*I*i:Lttt*iS 

[0 0 5 1] 13 2 911, *»W^J:S*^ a;*=i** j. 

fftiail3 1 8&tf2 o©ft#W^ SttTV^5o 10 
a = 8£U o*!K &mmfct LT8Sfo(Il 

[0 0 5 2] Hi 3 0«r#B8i-5 *3B9IU:.fc 53t* n 

8^U o£9, ttaWttt3 8At:8«i*o^Lyt»* 
[0 0 5 3] (3 3 1 tt**WJ-J:6^^7 L ^jc*3J't5i» 

T*fi, m=32i:U 0*$, 3 2S^b*58f5f^ 
I25££*xT^5 0 lbfNl(32 1 (c^$tt«HJ6^«Bi:l^ 

[0054] 13 3 2 KB 3 1 tc <fc 0 K9i Lfcl»»«IB I- 30 

o!7^ia-Cfc5. i:9»3e«tcttH2 2ic^$tt65t^ 
MS«3&s^Sixri3?), " T-fl, 133 1M 
^£*l53fe* h^BXC (#2) <£>®jf1^^ 

$*t-ci^6o ^o^^^^fiixc (#2) nn9 

S» 3 4*sjlft5ffl*#-MJ:*«W«ra*-*-a<t?lc: 
[0 0 5 5] 133 3&U<[33 411* tt^Ci:6y^T 40 

^S§T*£>6 0 03 3lc^Six5lll6»ffiTMi:, £>63fcfc 
£B(cl*ed'*>ofc»fr£. %'<***R££ft£'<#2 
ocoy — KflB"C±<*J*>A'— bMiZJ9#;te>ix6 «t 91c 

LTV^o — (3 3 4lC^£ix61£^?ST-il, 
LTV^o so 
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[0 0 5 6] i3 5§r#flB-f:5£, 

&*LT*5!K &Epo*Oft^ll#*ci*=i*^ hSSH 

[0 0 5 7] h 7 7 ^ y ^ ^##*Si:m»i:4 5 t , 
ftoT, m=8itfci^ Hi 3/-K h 

SB) ic&e-r**:, H37i^npc, A^xt^a 

co^*/uftlll 12 (=8X14) fcft*. ffi, 13 3 

[0 0 5 8] 13 3 7«r#RRi"5 4:\ ^ -f ^?nt L 
Ztlti1&m*mt LT^^ttT^So «*0>Sft*ffi0> 

7f<^lffl^tli3 5 0 4 6 4 (=592X592) 

LT^6<7)-t\ [Sj^|&f±5 4 7 6 (=7 4 X 7 4) ,Jr 

[0 0 5 9] *56Wtt^T<Of*iaS:$«>tor-*>5. 

[0 0 6 0] (ttlEl) k (kill < k£r^fci-^ 
ft) Bo*i«)Mj«»^or, tt!5Vlc 
**5ft"««r#-r«n ( n 1 ^ n Sr«^i"«») 

(mill ^m**^-*-SE») B«S»0^f5 
aSft«T*i-S i (i lln= im«fct«ft) iSO&S 

W**rti-s**»*rii»i:, i k fiws 1 

lLt*oe*Sf>*ifcWDM8fi»S:liiAt5»iro 

IEWDM8fiB«r;u-f ^ >^t5^-r>f 
i kffl^*2<oiKfi»«»r-*>or, Z<o&* ii±fE/u 
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[0 0 6 1] (ttfe2) f+SEl KlEtt<0** 

[0 0 6 2] (f+153) ^|5lfC|a«(0*^n^=i^ 
[0 0 6 3] (ttiS4) ttfEl lCfE«tf>ft^ o^=i^ 

[0 0 6 4] (ttiSS) WIEii:B*w*^o^3*- 20 

**r*tf#*n*=** USB. 
[0 0 6 5] (ttf£6) f+3B4fc:fett<03te* **=i* 

[0 0 6 6] (tfiS7) «»(03te*u*=x** h«B 

n*3**>3£e<D'>fc< £ fct>£ote, k (ktti< 
lii ^H»ft68ftSrtt5 n (nl± l £ n £81*: 

kfio8fiSt«ffltibot, ^:<D#*li 
±IE^ 1 Ott«»«»^e>m* Sixfc n «03fc«#«r 
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